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Abstract of JP8226045 
PURPOSE: To form a good wavy shape, 
secure high resilience by constituting a fabric 
in wavy form by dry heat restriction shrinkage 
treatment using a highly shrinkable yarn and 
improve shape stability, and remarkably 



improve tensile strength and carry out 
remarkable shortening of heat treating time by 
arranging highly shrinkable yarn on both faces 
of ground structure. CONSTITUTION: A 
ground structure 3 in which warp 1 and weft 2 
made of monofilament yarn is constituted in 
plane weave or doup weave is provided and 
highly shrinkable yarns 4 and 5 with >=30% 
shrinkage factor having mixing parts 4a and 5a 
binding to the vertical direction of the surface 
and rear of the ground structure 3 and 
unbound float weave parts 4b and 5b are 
arranged at a prescribed interval to constitute 
a woven fabric, which is then subjected to dry 
heat restriction shrinkage treatment to 
constitute the fabric in wavy form. 
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[Title of the Invention] 

Tree-Dimensional Fabric 

tClaim(s) ] 

[Claim 1] Three-dimensional structure cloth of a woven fabric 
comprising: a ground structure constituted of warp and weft made 
of monofilament yarn woven in plane or leno weave; and highly 
shrinkable yarns with shrinkage factor of 30% or more arranged 
at a predetermined interval and having a mixed weave portion.: 
partially bound on front and rear surfaces of said ground 
structure in a vertical direction and an unbound float weave 
portion, said fabric being subjected to dry heat restriction 
shrinkage treatment to be wavy. 

[Claim 2] The three-dimensional structure cloth as defined in 
claim 1, wherein said highly shrinkable yarns are composed of 
copolymer polyethylene terephthalate. 

[Detailed Description of the Invention] 
[0001] 

[Industrially Applicable Field] 

The present invention relates to a three-dimensional 
structure cloth in wavy form used for multipurpose, such as 
shock absorbing material, air or water permeable cushion 
material, civil engineering material, filters for air 
conditioners, nets for drainage, water culture material, etc. 



[0002] 
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[Prior Art] 

As for a conventional wavy-formed three-dimensional structure 
loth, there is one disclosed, for example, in the Japanese 
laid-open patent publication No. 321984/1989. Specifically, in 
the three-dimensional structure cloth, synthetic resin fiber 
having high thermal shrinkage is combined with synthetic resin 
fiber having a lower thermal shrinkage than that or no thermal 
shrinkage in the warp and weft directions, respectively, to 
constitute a woven fabric, which is then thermally processed 
under a proper temperature condition to form resilient portions 
in wavy form by curving synthetic resin fiber having lower 
thermal shrinkage caused by thermal shrinkage of thermally 
shrinkable fiber or having no thermal shrinkage. 

[0003] 

However, in such a conventional three-dimensional structure 
cloth there is used polyethylene monofilament having the maximum 
shrinkage of about 20% as a synthetic resin fiber having higher 
thermal shrinkage, which causes a difficulty in obtaining 
sufficient shrinkage, due to which a three-dimensional structure 
cloth in better wavy form cannot be obtained, which necessarily 
causes to form flat wavy forms, resulting in reduced impact 
resilience. Further, since synthetic resin fiber having higher 
thermal shrinkage is used only in the upper part in the vertical 
direction in connection to the woven fabric, i.e., the ground 
structure, there has been a problem of insufficient shape 
stability, poor resistance to tension and worsened durability. 

[0004] 

in addition, due to low shrinkage of polyethylene 
monofilament it has also been a problem that thermal processing 
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takes time as long as 0.5 - 3 hours. 



[0005] 

[Problems To Be Solved By The Invention] 

It is an object of the invention as defined in claim 1 to 
provide a three-dimensional structure cloth in which highly 
shrinkable yarns with shrinkage of 30% or more are used and made 
into wavy form by dry heat restriction shrinkage treatment, 
thereby making it possible to produce warped and good wavy forms, 
secure high impact resilience, and further improve shape 
stability by arranging highly shrinkable yams on the front and 
rear surfaces of the ground structure as well as to attain 
significant improvement in resistance to tension and significant 
reduction in heat processing time. 



[0006] 

It is an object of the invention as defined in claim 2, in 
addition to the object of the invention as defined in claim 1, 
to provide a three-dimensional structure cloth, in which 
copolymer polyethylene terephthalate having shrinkage of 45 - 
50% is used as the highly shrinkable yarns described above to 
make it possible to secure sufficient shrinkage as well as to 
attain significantly improved impact resilience by forming much 
better wavy forms . 

[0007] 

[Means To Solve The Problems] 

The present invention as defined in claim is a three- 
dimensional structure cloth of a woven fabric, characterized in, 
that the fabric comprises : a ground structure constituted of 
warp and weft made of monofilament yarn woven in plane or leno 
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weave; and highly shrinkable yams with shrinkage factor of 30% 
or more arranged at a predetermined interval and having a mixed 
weave portion partially bound on front and rear surfaces of the 
ground structure in a vertical direction and an unbound float 
weave portion, the fabric being subjected to dry heat 
restriction shrinkage treatment to be wavy. 



[0008] 

The present invention as defined in claim 2 is a three- 
dimensional structure cloth, characterized in that, in addition 
to the structure in accordance with the invention as defined in . 
claim 1, said highly shrinkable yarns are composed of copolymer 
polyethylene terephthalate . 



[0009] 

[Operation and Advantages of The Invention] 

According to the invention as defined in claim 1, when the 
woven fabric with highly shrinkable yarns arranged on the front 
and rear surfaces of the ground structure in the vertical 
direction is subjected to dry heat restriction shrinkage 
treatment ( treatment for restricting and regulating shrinkage in 
order to produce wavy forms), the highly shrinkable yarns shrink 
in the vertical direction at a shrinkage rate of 3 0% or more and 
restrictively, thereby making it possible to constitute a warped 
and good wave-formed three-dimensional structure cloth. 



[0010] 

As the result, it is possible to obtain such effects that 
high impact resilience can be obtained, and yet, as highly 
shrinkable yarns are arranged on the front and rear surf aces .of 
the above-described ground structure, in other words, in the 
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upward and downward, vertical direction thereof, the shape 
stability is heightened as well as significant improvement in 
resistance to tension is attained, which in general leads to 
improved durability and significant reduction in time required 
for dry heat restriction shrinkage treatment. 



[0011] 

According to the invention as defined in claim 2, in addition 
to the advantages of the invention as defined in claim 1, it is 
possible to obtain such an effect that copolymer polyethylene 
terephthalate with shrinkage of 45 - 50% is used as the above- 
described highly shrinkable yarns, sufficient shrinkage can be 
obtained and the high shrinkage produces much better wavy forms ; 
to attain heightened impact resilience. 

[0012] 

[ Embodiment ( s ) ] 

In the following, embodiments in accordance with the 
invention will be described in detail with reference to the 
accompanying drawings. The drawings show a three-dimensional 
structure cloth. In FIG. 1, polypropylene monofilament (this 
monofilament has rigidity and is capable of maintaining shape 
stability in three-dimensional structure of a three-dimensional 
structure cloth) of 1000 deniers is used in the warp 1 and the 
weft 2, in which the density is 25 yarns/inch for the warp and 7 
yarns/inch for the weft (roughly shown in the figure) , and the. 
warp 1 and weft 2 are woven to be interlaced with each other as 
shown in FIG. 3, to constitute a ground structure 3 having no 
deflection in position between the yarns 1 and 2 . 



[0013] 
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As highly shrinkable yarns 4 and 5 having mixed weave 
portions 4a, 5a (3 -yarn interlaced structure in this embodiment) 
partially bound to the front and rear surfaces of the ground 
structure 3 in the vertical direction and unbound float weave 
portions 4b, 5b, copolymer ethylene terephthalate multi-yarns (a 
multi-yarn is one consisted of a plurality of yarns) having 
shrinkage of 45-50% and 1000 deniers are used to constitute a 
woven fabric A (see FIG. 1) having the yarns arranged with a 
density of 2 . 5 yarns/inch at a constant interval alternately in 
the upper and lower portions. The length of the above-described 
float weave portions 4b, 5b is 4 cm. 

[0014] 

A woven baric A shown in FIG. 1 has been subjected,, for 
example, to 45% overfeed treatment (dry heat restriction 
shrinkage treatment) at 130°C for five minutes to constitute a 
three-dimensional structure cloth B in wavy form having the wave 
height of 2 cm as shown in FIG. 2. More specifically, when the 
above-described woven fabric A is subjected to dry heat 
restriction shrinkage treatment, highly shrinkable yarns in the 
upper and lower portions 4, 5 shrink in the longitudinal 
direction by a predetermined percent to cause the mixed weave 
portions 4a, 5a of the ground structure 3 to curve wavily to 
form peak and trough portions, with the result that a wave- 
formed three-dimensional structure cloth B is formed. 

[0015] - f r : y : 
As described above, when the woven fabric A having highly 
shrinkable yarns 4, 5 arranged on the front and rear surfaces of 
the ground structure 3 in the vertical direction is subjected to 
dry heat restriction shrinkage treatment (treatment for 
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tricting and regulating shrinkage in order to form wave 
forms), the highly shrinkable yarns 4, 5 of the front and rear 
surfaces thereof restrictedly shrink at a shrinkage rate of 30% 
or more (45% in this embodiment) in the vertical direction to 
thus make it possible to constitute a warped and good wave- 
formed three-dimensional structure cloth B. 

[0016] 

As the result, it is possible to attain such effects that 
high impact resilience can be obtained, and yet, as highly 
shrinkable yarns 4, 5 are arranged on the front and rear 
surfaces of the above-described ground structure 3, in other 
words, in the upward and downward, vertical direction thereof, 
the shape stability is heightened as well as significant 
improvement in resistance to tension is attained, which in 
general leads to improved durability and significant reduction, 
in time required for dry heat restriction shrinkage treatment, un 

[0017] 

in addition to the above, it is possible to attain such an 
effect that copolymer polyethylene terephthalate with shrinkage 
of 45 - 50% is used as the above- described highly shrinkable 
yams 4, 5, sufficient shrinkage can be obtained and the high 
shrinkage produces much better wave- forms to attain heightened 
impact resilience. 



[0018] 

in addition, the above -described ground structure 3 may be 
constituted of the warp 1 and the weft 2 in plane weave, ; as 
shown in FIG. 3. Further, as the wave- formed three-dimensional 
structure cloth B so constituted as described above is formed to 
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have even thickness and has high repellency and resilience as 
well as it is excellent in air or water permeability and cushion 
property, it can be used for multipurpose, such as shock 
absorbing material, air permeable or water permeable cushion 
material, civil engineering material, filters for air 
conditioners, nets for drainage, water culture material, etc. 

[0019] 

in the correlation of the present invention with the above- 
described embodiments, the warp 1 and the weft 2 in the present 
invention correspond to polypropylene monofilament of 1000 
deniers in the embodiment, and the highly shrinkable yarns with, 
shrinkage of 30% or more correspond to copolymer polyethylene 
terephthalate multi-yarn of 1000 deniers, while the present 
invention is not confined only to the structure of the above- 
described embodiment. 

[0020] 

For example, material for the monofilament yarn used in the 
warp 1 and the weft 2 may be synthetic resin, such as polyester, 
polyamide, polyethylene, etc., instead of the above-described 
polypropylene, and may also be natural fiber for use where it is 
desirable to be deteriorated due to aging. The denier of the 
monofilament yarn may be freely selected in the range of 100 - 
2000 deniers, in addition to 1000 deniers, according to every 
purpose of use. The cushion property can be freely adjusted by 
selecting the degree of denier and further difference in 
shrinkage between the highly shrinkable yarns 4, 5 and the 
monofilament is preferably 10-50%. 



[Brief Description of the Drawing(s)] 



8 



[FIG. 1] is a partial plan view showing the state of a three- 
dimensional structure cloth in accordance with the invention 
prior to dry heat restriction shrinkage treatment. 

[FIG. 2] is a partial perspective view showing a three- 
dimensional structure cloth in accordance with the invention. 

[FIG. 3] is a partial plan view showing an embodiment of a 

ground structure. 

[FIG. 4] is a partial plan view showing another embodiment of 

the ground structure. 

[List of Reference Numerals] 
1 . . . . Warp 
2 . . . .Weft 

3 . . . .Ground Structure 
4, 5... Highly Shrinkable Yarns 
4a, 5a. . .Mixed Weave Parts 
4b, 5b. . .Float Weave Parts 

A. . . .Woven rFabric 

B. .. .Three-dimensional Structure Cloth 
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